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Responsive to the amendment filed May 5, 1952* 

The rejection of claims 5-7 is repeated. Applicant 
has failed to mention these claims in his amendment. 

Claim 11 is rejected as being va and indefinite. 
There Is no cooperative relationship reoited I ween the 
authenticator and the other element 
Claim ll is again reje 
Any Indicator in each of the r 
authentication purposes. 

Claims 16 and 17 
for the reasons of r 
for example the Ind 
adjacent the switoir|njL elements, 



V 






an be 



ons of record, 
or 



n rejected as being unpatentable 
ern patent Ho. 1,683,072, 
d to be immediately 



8, 19, 22 and 23 are allowed. 
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COPY 

CONFlP^ NTtAb 

IN THE UNITED STATES PATENT OFFICE 

9/JM ' 

Division 23 

m mmx 

SECURITY INFORMATION 

Sir* 

This is in response to Patent Office action of 4 Nay 1949 in the 
above-identified application for patent which la being prosecuted 
under the so-called three -year rule* Please amend the ease as 
follows* 

is m smmmm 

Page 10, line 20 - Change * included* to - include - # 

22 - After *2" insert - and similarly secured to the 
machine by screws, as 60* - # 



SSt Application far Patent of * 

WILLIAM F„ FRIEDMAN 

Serial Number 

549*086 * 

Filed * 

11 August 1944 

* 

For 

ELECTRICAL SXSTEM * 

**«•***»»* 



The Honorable Commissioner of Patents 
Washington 25, D* C* 



IS Iffi CLAIMS 

Claim 11, line 3 - Before "to* (first occurrence) insert - normally - * 
4 - After "Indicate" insert - only - • 

Claims 12, 13, U , 

ana 15- Cancel# 

Claim 16, line 4 - After "indicator" insert - immediately - « 

» 

Claim 17, line 5 - After "being" insert - ,1 mediately - . 

^ *■ 

1 + t * 

•A. 

Claim 24 -Cancel. , * ' ’ 
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REMARKS 

The Chief Draftsman has been requested to make the necessary changes In 
the drawings* 

fhe additions to the specification appear to require no comment* 

Further consideration Is requested of Claim 11 as amended. Hone of the 
references discloses a combination which normally provides indications 
of both plain and enciphered text, yet under special conditions provides 
an indication of an enciphered character only. 

Claims 16 and 17 also have been amended, and their reconsideration is 
requested* 

The amended claims require, in addition to their other features, that 
each of the indicators be Immediately adjacent its switch. It could not 
fairly be said of jfeftern , number 1,683,072, that this condition ip ap- 
proached unless it be argued that the "Q*' key, for example, is adjacent 
the *Z» indlcatorj in that ease, it is obvious that the "?* key is con- 
siderably removed from the whole top row of indicators. 

The construction of the claims provides for facility and accuracy of 
operation in tho hands of relatively inexperienced persons. 

Claims 12, 13, 14, 15, and 24 have been cancelled. 

Claims 1, 2, 8, 10, 18, 19, 22, and 23 have been indicated as allowable. 

Continued prosecution under the three-year rule is desired. 

Favorable action is requested. 



Respectfully, 

WILLIAM F* KUEDMAfl, Applicant 

%T 

His Attorney 
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IN THE UNITED STATES PATLHT OFFICE 



HE* Application for Patent of * 

WILLIAM F. FRIEDMAN 

* 

Serial Nuaber 

549,036 * 

Filed * 

11 August 1944 

* 

For 

ELECTRICAL SYSTEM * 

*««*-**#*«• 



The Honorable Conus isslonar of Patents 
Washington 25, D. C. 



Sir* 



In the above -identified application for patent, please direct the Chief 
Draftsman to make the corrections to the drawings as indicate 1 in red 
on the attached prints* 



Division 23 

m to m sags 



Reapoctfully, 

WILLIAM F, FRIEDMAN, Applicant 

Xy 



His Attorney 
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AU communication* respecting 
thu application should give the 
venal number date oj filing, 
and name of the applicant. 



Please find below a communication from the EXAMINER 
m charge of this application f ^ __ ^ 
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Henry B* Stauffer 
Army Security Agency 
The Pentagon 
Washington 25# E* C. 



GPO 10 - 27816-7 





Commissioner of Patents 1 

MLL/Cg 

Division 23 

Applicant William P. Friedman 



Ser JVo 

Filed 

For 



5^086 

August 11. 1944- 
Electrical System 



Responsive to the amendment filed 
December 10 # 194?: 



The drawing should be corrpo^ed by addi- 
tion of legends to screw heads in y i r pp* - 2 -lanfo 8 and 




lan? 

equirenent^spf the 
Office adtiafa la 



also to the hasps in Fig* 2 
remainder of paragraph 1 of 
withdrawn* 

Claim 1# 2 X& apd 10 appear free of 
patent referencea/^a^at-p^S^t ablvised. 

'& \#dln rejected on 

Korn* One of tHo Indicator J li shown at 5* Switches 
are shojtaTat Zg An/t or the paired connections 

theae/aa^ear obviojtfp* 

Rejection of claims 11 and 12 is 
repeated>s ^The ^hd/oator in the references can be used 
for authehMreerfc^on without making any structural changes 
in said references* 
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The rejection of claims 13 and lij. Is 
repeated. As at present advised* the process appears 
to be inseparably associated with the apparatus claimed. 

In claim 13 it should be further notoa that enough steps 
have not been enumerated to produce the result claimed 
storting with M ond deriving” on line 3 . 

Claim 15 is again rejected on^Korn or 
Scherbius* The previous ground of rejectibnlis unpatent- 
ability and not that the claims are fully mom* 

The rejection of claims x6^md\17 13 re- 
peated. In neborn Ho* l,683 jP 07JK^ttX5entaip^d Ns J7 appoar 
to bo keys and indicators &jpfanjg6C. fiolontly^WTJacent 
each other to render the atontablo. 

Clalraa 25 a?pear all0TOb18 - 

Cle rTS^g^r^r ejected as not complying 

with R# S« i{S88* / Cdfncellatioy s fr/order. 

Tii\p V 4 Alms are aonoeled* 




Examiner 



I iit* 



REF ID : A70340 

WAR DEPARTMENT 
OFFICE OF THE JUDGE ADVOCATE GENERAL 
WASHINGTON 25 D C 



15 JUL 1947 



Mr. William F. Friedman 
1823 Que Street, N.W. 
Washington 9, D. C. 

Dear Sir. 



By direction of The Judge Adrooate General, receipt is acknowledged 
of your letter to the Secretary of War dated 5 **une 1947, tendering to 
the Government of the United States for its use, under the provisions 
of the act of October 6, 1917, as amended (35 U.S.C. 42), the invention 
described and claimed m your application for patent. Serial No. 549,086, 
filed 11 August 1944, for Electrioal System, which application and the 
invention covered thereby were placed in seoreoy by the Commissioner of 
Patents on 15 May 1947. It is noted that your letter includes a power 
to inspect and make copies of the application* 



The records of this office show that the above-mentioned applica- 
tion and the invention covered thereby are assigned to the United States 
Government and were filed under the act of March 3, 1883, as amended 
(35 U.S.C. 45). However, the present tender will be made of record 
for the protection of whatever interest you may have m this invention. 




Very truly yours. 



ORGE W. GARDES 
Colonel, JAGD 
Chief, Patents Division 
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182? Que Street, H.V. 
Wash ington 9, D. C. 

§ June 1947 



Secretary of War 
Washington 
D. 0. 



Attention* The Judge Advocate General 



A Secrecy Order tinder Public #700, 76th Oongreae, 
having recently been served upon, and acknowledged by, 
the undersigned in connection with Patent Application 
Serial Ruaber 549# 086, filed 11 August 1944, the in- 
vention covered by the said application is, in accord- 
ance with the recoaaendation contained in the Secrecy 
Order, tendered to the Government of the United States 
for its use. The applioation nay be inspected and 
copies made, if desired. 



Respectfully yours. 



WILLIAM P. FRIEDMAN 



FOrm D— 23, Nov. '44 






^ v [< l% 

[ 

To the applicant above named or his heirs, and any and all his 
assignees and attorneys or agents 



Enclosed is your copv of a Secrecy Order under Public No 700, 
76th Congress You are required to fill out and personally sign the 
receipt form above and return it to the Commissioner of Patents If 
the acknowledgement is n^t received with n a reasonable time it will 
be necessary to take other steps to establish service of this order 
on you 




E G Raggett Jr 
Patent Office War Division 



Please advise this Office of change of address 
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*1° Department of Commerce 

UNITED STATES PATENT OFFICE 
WASHINGTON 

549,086 Filed Aug. 11, 1944 



Division 



MAY 2 R 1947 
53 



Eleotrloal System 



William F. Friedman 
U 8 Government Assignment 

SECRECY ORDER 



NOTICE - To the applicant above named his heirs and any and all his assignees, 
attorneys and agents, hereinafter designated principals 

You are hereby notified that your application as above identified has been found 
to contain subject matter, the unauthorized disclosure of which might be detrimental 
to the public safety or defense, and you are ordered m nowise to publish or disclose 
the invention or any material information with respect thereto, including hitherto 
unpublished details of the subject matter of said application, m any way to any person 
not cognizant of the invention prior to the date of the order, including any employee of 
the principals, but to keep the same secret except by written permission first obtained 
of the Commissioner of Patents, under the penalties of the act of October 6, 1917 
(Public No 80), as amended July 1, 1940 (Public No 700) as amended August 21 1941 
(Public Law 239), and June 16, 1942 (Public Law 609) 35 U S C 42, 40 Stat 394, 54 
Stat 710 55 Stat 657, 540 0 G 233, 248 

Any other application which contains any significant part of the subject matter 
of the above identified application falls within the scope of this order If such other 
application does not stand under a secrecy order, it and the common subject matter 
should be brought to the attention of the Patent Office War Division 

If prior to the issuance of the secrecy order any significant part of the subject 
matter has been revealed to any person, the principals shall promptly inform such person 
of the secrecy order and the penalties for improper disclosure set out m Public No 700, 
76th Congress, and Public Law 239 77th Congress 

This order should not be construed m any way to mean that the Government has 
adopted or contemplates adoption of the alleged invention disclosed m this application, 
nor is it any indication of the value of such invention In order to make the details of 
your invention available for inspection by various governmental agencies concerned 
therewith for consideration of its possible use m the war program and at the same time 
to preserve your rights under the Act, it is suggested that you promptly tender this 
invention to the Government of the United States for its use Such tender may be effected 
by a communication addressed to the Secretary of War or the Secretary of the Navy and 
should be accompanied by a power to inspect and make copies of the application 
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DEPARTMENT OF COMMERCE 

UNITED STATES PATENT OFFICE 



WASHINGTON 



Serial No 549,0 Division 53 

The application is further identified in the accompanying secrecy order of this 
date, which refers to this permit 



PEBMIT A 

An order of secrecy having been issued m the above-entitled application by the 
Commissioner of Patents, the principals as designated m said order are authorized to 
disclose the subject matter to any person of the classes hereinafter specified if such 
person is known to the principal disclosing to be concerned directly m an official 
capacity with the subject matter provided that all reasonable safeguards are taken 
to otherwise protect the invention from unauthorized disclosure The specified 
classes are - 

(a) Any officer or employee of any department, independent agency, or bureau 
of the Government of the United States 

(b) Any person designated specifically by the head of any department, 
independent agency or bureau of the Government of the United States, 

or by his duly authorized subordinate, as a proper individual to receive 
the disclosure of the above indicated application for use m the 
prosecution of the war. 

The principals under the secrecy order are further authorized to disclose the 
subject matter of this application to the minimum necessary number of persons of known 
loyalty and discretion, employed by or working with the principals or their licensees 
and whose duties involve cooperation m the development, manufacture or use of the 
subject matter by or for the Government of the United States, provided such persons are 
advised of the issuance of the secrecy order 



When requested m writing by a responsible official of the United States Government 
known to the party making disclosure to be directly concerned in an official capacity 
with the subject matter, authorization is further given to disclose the subject matter 
to accredited representative of an allied government For the sake of the record and 
for their protection, the principals should promptly inform the Commissioner of Patents 
of such disclosures together with the names and official designations of the persons to 
whom disclosure is made 










s 



REF ID : A70340 



Copy aant to 



: ^ 
i 



\ t 



Willia® T, Frieds an, 

WZ Military Rd., ».W., 
Washington, D , C. 



, f - - * ' i 

William £* Rail, 

o/o Chlaf Signal omear, 

f ant agon Bldg., v 



^ 1 - 




Ranry B. Stauffar, 
Army Soourity Aganoy, 
Tha Pantagon, 
Waabington 25, D. C. 



yr 






\ 




” • i 



> *■ 




x 






| NAME OR TITLE 



f Jllf 



ORGANIZATION AND LOCATION 




^ 

'T/~\ tTl 

J- 






mz 






ORGANIZATION AND LOCATION 



m 

Wm. 



tnmnwaiMMi 















REF ID : A70340 





33 tfffi UNITED STATES FATeHP 6WM 



331 HE: Application of * 

WXILIAH P. FR3EDHAN 

* 

Serial Number 

549,086 * 

Filed * 

11 August 1944 

rtXT 

ELECTRICAL SISTFM * 

*-#***#***w 



TO: The Honorable Commissioner of Patents 

Washington 25, D, C* 



Sir: 



Division 53 
AMENDMENT 



\oJkc A'] 



This is m response to Patent Office action of 14 December 1944 
in the above-identified application for patent which Is being prose- 
cuted under the so-called three-year rule* Please amend the case as 
follows t 



d THE SPECIFICATION 

Page 3, line 21 - After "like" insert - by means of screws as 

14" - . 

Page 5, after 

line 11 - Insert - The front and back covers when closed 
are secured by means of hasps 23' and 23”, 
respectively. - . 

14 - Change the period to a comma and add - which 

are supported and strengthened by a rod 26C, - * 



1 
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Page 7, line 3 - Cancel "Figures 5 and" and insert - Figure - . 
8 - After "keyboard" insert - 14 - • 

15 - After *17®" insert - (Figure 7) - • 



Page 8, after 

line 27- Insert the following paragraph - It is, in 
other words, the can face 55 engaged in a 
peripheral slot 56 and impelled by rotary 
motion imparted to it by plunger 38-39 which 
actually serves to step the rotor. The cam 
face cannot, however, enter into one of the 
notches until the cooperating pawl enters an 
auxiliary notch 55D* - • 



Page 10, line 24- Change "consisting" to - consist - 



X® T9® CLAIMS 



Claim 1, line 2- Cancel "or the like". 



Claim a 



- Cancel. 



Claim 4 



- Cancel. 



Claim 7, line 2- Cancel "or the like", 



Claim 8, line 4- Cancel "or the like". 



Claim 9 



- Cancel. 



Claim 10, line 4- Cancel "or the like”. 



Claim 13, line 3- Cancel "utilising" and insert - deriving - * 



Clalal4, line 6- Cancel "utilising" and insert - deriving - . 
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Claim 17* line 3 - Cancel "or the like". 

Claim 18, line 2 - Cancel "ar". 

3 - Cancel "the like", 

8 - After "indicator" insert - to show the 
enciphered character « • 

Claim 19, lino 3 - Cancel "or the like". 

Claim 20 - Cancel. 

Claim 21 - Cancel, 

Claim 22, line 2 « Cancel "or the like". 

Claim 23, line 2 - Cancel "or the like", 

REMARKS 

The specification has been amended to include reference character 
14" for the screwbeads shown in Figures 2 and 8 and reference characters 
23* and 23” for the hasps of Figure 2, 

It is assumed that modification of the drawings can await the 
allowance of claims, and so no request has, as yet, been made to the 
Chief Draftsman, Further reason for delay in this matter is that the 
changes desired by the Examiner are not altogether clear. The "two parts 
to the right of *34* in figure 5” cannot be Identified, and it is not 
known exactly how parts 26, 26 a, 38, and 39 are to be illustrated, A 
simple sketch mould be greatly appreciated. 

The objectionable alternative expressions in the several claims have 
boon cancelled. 

The "predetermined" in Claim 1, line 8, relates to the rotation of 
the first cryptographic rotor. In the preferred embodiment, of course, 
the "predetermined angular displacement” of the first switch before the 
second switch steps will be 360°, but other arrangements are possible. 
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It is assumed that Claim 2, In view of the amendments made to the 
specification, mill be considered allowable as soon as the drawings 
can be corrected. 

Claims 3 and 4 have been cancelled* 

Claims 5* 6, and 7 appear not to be met by the patent to Sorn, 
1,705*641, except that the patented disclosure contains end contacts 
somewhat like those in the claims. The patent on the other hand shows 
neither indicators nor switches associated with each one thereof, and, 
of course, the circuits of Korn are entirely different from those of 
Claim 5. Hebora, 1,663,072, likewise fails to show the switch and In- 
dicator arrangement of the Applicant. It will be noted that, accord- 
ing to Hebern, only the output is actuated (Page 4, lines 58 through 
72} • Since the reference fails to show the circuit arrangement of 
Claim 5, upon which Claims 6 and 7 are based. It is believed that the 
latter two claims should not be objectionable. 

Claim 9 has been cancelled. 

With regard to the objection to Claims 11 and 12, Applicant admits 
that most cryptographs can be need for purposes of authentication, bat 
It would not be accurate to say that most are especially adapted far 
this function. These claims clearly point out the novel feature of 
Applicant's authenticator, that being the circuit which always produces 
the enciphered equivalent of a predetermined input character. Lines 51 
through 80 of Page 1 of the Scherbins patent, 1,657,411, it may be noted, 
are directed to synchronisation and to the prevention of garbles and not 
to authentication. 

Claims 13 and 14 have been amended to substitute "deriving” far 
utilising . The use to which the output signals are put would seem to be 
of no mare importance than the manner of using the output signals of a 
new method of telegraphy. In the matter of functionality, it is obvious 
that Applicant’s method could be practiced with other machines and by 
hand . 
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—With reference to the rejection of Claim 15, the appearance in 
Corn, 1,705,641, and Scherbins, 1,657,411, of moans for stressing 
the rotors is conceded, bat Applicant's device is claimed specifically 
end does not seen to be fairly met by the references. 

Insofar as Claims 16 and 17 are concerned, no reference shoes a 
keyboard with keys and Indicators arranged adjacent each other In 
pairs. 

Claim 16 has been amended to point out the reason for energisation 
of two Indicators by means of each switch. The combination is not 
found in the prior art. 

Claims 20 and 21 have been cancelled. 

Continuation of prosocutlon under the three-year rulo is desired. 

Consideration and favorable action are requested. 

Respectfully, 

WILLIAM F. FRIEDMAN, Applicant 

** 

His Attorney 
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The Commissioner of Patents, 
aid not any official by name 
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date of filing and name of 
the applicant 



Please find below a communication from the EXAMINER in 
charge of this application 



CPO 16-27315-2 




MAILED 



Commissioner of Patents, Appll OajX^^C 1 4 : 194 A 



William D. Hall 
c/o Ihlef Signal Officer 
Pentagon Bldg. 
sWaahlngton, D.C. 




Ser No. 549»Q&6 
Filed Aug. 11, 1944 
For ~L* ITKICiiL SYSTH& 



Reference s : 



Hebern 

-Korn 

Korn 

Korn 

Hebern 

Scherbius 



1,096,168 

1,930,028 

l,m,SQ6 

1,705,641 

1 , 685,072 

1 , 657,411 



May 12, 1914 35“4 

Dec. 5. 1933 
Oct. 29, 1929 * 

Mar. IQ, 1929 
Sept. 4 , 192e 



n 

r 

u 



Jan. 24, 192 O 
Characters are lacking lor articles that resemble 
screw hejads In figures 2 and 8 26 A and 2fc3 should be added to 

figure 2. Two hasps In t&ls figure nave no characters. A 

1 

shaft near the top of figure 6 has no character. A part adjacent 

* 

* 

a 36 ” has no charactei . 3Two parts to the rl 0 ht of " 54 ” in 

figure 5 have no characters. The part 26^ In this fl~ur^ should 

be more fully shown. The same la tru“ of parts 26 and adjacent 

58 and 39 tn figure 6 . The lln^r Indicating these parts should 

he ''xtendod and troken away, whereby any flat surfaces concerned 

will be indi-ated. If the examiner** meaning Is not clear he will 

send sfcetohoa sho /lng how figures 5 «nd 6 should bf* changed. The 

in 

parts In figure 5 are/esp3clal need of change since tils structure 
is not very well shown In figure 2. 

Claims 1, 7, 3-5, 22 and 25 line 2; cly.mf 17 and 15 
line 3; and dales 8-10 line 4 tbs expression ®or the li«ce H 
following th c recitation of a m^ber such as "plunger® renders 
these claims indefinite and th^y arc therefore rejected 
under Haase 1873 l.b. 170 or Phillips l,ofi J.i/. 195 . 

Claim 1 line C, .*nst does ^redetermined' signify" If the 
apparatus concerned la the ^*rt Jc to 4 ^ t -3 tsrm seems unnecessary 
since se tn? device la underrto-d tno plunger 38 .7*3 to go dear 



down to do any good and tne user cannot select any oth<*r angler 
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movement. There is little use in reciting that he can prede- 
termine an angular position when the only operative poaitlon 
has been set when the machine was constructed. 

Claim 2 would appear allowable as now advised If 

■* 

the specif lcation and drawing were amended to show the 

* 

structure clearly. 

Claims 3 , and 4 are rejected as adding nothing to 
claim 2 not found in the switches and rotors of the patents. 

Claims 5-7 are rejected as unpatentable over Korn 
1,705,61*1 the end contacts of which operate as claimed. The 
rotors are stepped and operated by means bf a plunger. Again 
In view of Hebern of 1928 tnere is no Invention In the plunger 
claimed for operating tne rotors of Korn. 

Claim 8 As now advised would be rendered allowable 
if amended to avoid the alternativeness in line 1* and if the 
specification and drawing were suitably amended or explained. 

Claim 9 is rejected as unpatentable over the matter 
to which claim 8 is directed since the contacts of claim 9 «**e 
not patentably distinguishable from switch of claim 8. A 
normally open circuit of claim 9 is not patentably distinguishable 
from the circuits including switch of claim 8 since In a 
cryptographic device It is to be presumed that none jf the 
circuits Is closed excepting when the apparatus is being operated. 

Claim 10 would be allowed If amended and the drawing 
and specification were amended as above suggested* 

Claim 11 Is rejected since any of the apparatus cited 
can be used as an authenticator, see particularly Scherbius 
lines 51~80 of pagd 1. 

Claim 12 is rejected on Scherbius which discloses «n 
authenticator means and a counter at 39. 

\ " £ 
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Serial Ko. 549,086 -'3* 

Claims 13# 14 are rejected as drawn merely to the 
steps of using the apparatus oonoemefi as it wee Intended to be 
used, under Foremen 1924 3.P. 47* These claims are fartner 
rejected as patentable indefinite in "utilising'*. Ihea^ steps 
do not state what applicant does after he has made s record. 

The Scherblus apparatus nes a recorder. The user rank * s the 
record and utilises toe indications given by th* signal 
lamps. These olaiao are rs jested since when the stops are 
followed no change in the character or condition of any thing 
is made, under C ochre oe v. D-en-r 94 0.0. 7^0* 

Claim 15 is rejected on Kom 1,705,64.1 or Zcherblua 
lacfa of which haa a swans for pushing the rotors together 
or releasing them, in parts 28 and 27 respectively $ toe full 
equivalent of applicants olalmed can. "Notice that Sorn^ 
apparatus works wito a cam. 

Claims 16 and 17 are rejected as obviously unpatentable 
over the references. 

Claim 18 is rejected as unpvtentaDle ov^r the reference 
and ss containing useless matter in tn«* last lln * . The claim 
should mak* It plain way any other indicator nequlraa to be 
energised. 

Claims 19 , 22 and 23 as advised would be rendered 
allowable by the srcendrssnts suggested. 

Claim 20 is rejected since there is no invention in 
the manually operable plunger over the rundle of Korn or tae 
eleetriaally operated menb'u > of Sohexblus at 27 * 

Claim 21 la rejected on the same ground as olein 20 
th*» handle of Korn and the artiul? 2 7 of ooherbius a r<? means for 
restoring the stirrup of claim 20. 







Serial Wo. ^l + $ $ OQ$ *ip- 

Clftin 2 l* is r'lect^d as unpatentable under R. 3 « J4S&6 * 
In the event applicant acquiesces In the rejection of 
the sethad claixs page 2 lines 17, 18* 

Pago 5 line 17 n 2 bA* is not found* 
page 7 line 3 * Figure 5 does not show the apparatus 
described, L^ne 15 "17s.* i~ not found in figure 6, 

Page 10 line 2 it change "consisting" to consist * 

Sow the parts at 55*59 etc* are operated is not 
sufficiently disclosed* all claims Including those considered 
otherwise direct d to patentable natter are therefore rejected* 
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m THE UNITED STATES PATENT OFFICE 

XS RE* Application of 

WILLIAM F. F RI E D MAN 

Serial Number 
549*066 

tiled 

12 August 1944 
for 

ELECTRICAL SYSTEM 



TO* The Honorable Commissioner of Patents 

Washington 25* D. C. 

Sir* 

The undersigned having, on or about the 1st day of August 
1944* appointed William D. Rail, of tho Office of the Chief Signal 
Officer, his attorney to prosecute an application for letters 
patent which application was filed on or about the 11th day of 
August 1944, for an improvement In Electrical System (serial num- 
ber 549,086), hereby revokes the power of attorney then given. 



Signed in the County of Arlington and State of Virginia, this 




- rfjiBi 



*• 

* Division 53 



I 
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IK TEE UNITED STATES PATENT OFFICE 



IN RE* Application of 

WILLIAM F. FRIEDMAN 

Serial Number 
549,086 



Hied 

11 August 1944 



Division 53 



For 

ELECTRICAL SISTEM 



#####*•** 



BORER OF ATTORHFT 



TO* The Honorable Commissioner of Patents 
Washington 25, D. C. 



Sirs 



• The undersigned having, cm or about the llnh d ay of August 1944, 
Bade application for letters patent for an improvement In Electrical 
System (serial number 549,086), and having this day revoked a poser 
of attorney given on or about the 1st day of August 1944 to William D. 
Hall, of the Office of tbs Chief Signal Officer, hereby appoints 
Saury E. Stauffer, of Arlington County, Virginia, his attorney, with 
full power of substitution and revocation, to pronecute said applica- 
tion, to make alterations and amendments therein, to receive the patent, 
and to transact all business in the Patent Office, connected therewith. 

Signed in the County of Arlington and State of Virginia this 
< 2- )Sr day of A. D. 1947. 

Respectfully, 



WuIbiTt. Frtedman, Applicant 
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WAR DEPARTMENT 7 ^ 
ARMY SERVICE FORCES 

Off 



TO 



Copy 



TRAirsr 



TOlt5f*v<wl 





AL SHEET 



06^ 



KiMftnt' 



Signal Security Division 


3C 340 


(Service division or orgam ation) 


(Location) 




Sgt; Stauffer 



(Branch or unit) 



Subject Formg Qf ^ William F. Friedman 



File No 

Mr. Farnum 



(VI riter s last name) 

FROM Legal Division 



8 August 1944 



4D 333 



72416 



(Service division or organization) 



(Location) 



(Telephone extension) 



Forwarded herewith are the forms for patent application of William F. 
Friedman, title "Electrical System" which you requested on your visit to this 
office on 3 August 1944 for your files. 






1 Incl 

4 Forms (in dupl.) 



/s/ H. D. Newton, Maj., SigC 
for Raymond J. McElhannon 
Major, Signal Corps 

Assistant Patents & Inventions Counsel 
Legal Division 



W D , A G O Form No 0105 

March 27 19J3 
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PETITION 

TO THE COMMISSIONER OF PATENTS: 

lour petitioner , ..TttULuaa Frtefoftn, ft 

citize n of the United States residing at 1912 lilltarr Rd. . M. W» 

in the County of wushi ngt.nn and State of S. C. 

and whose post-office address na«Mn >tnn. r. C- 

_________________________________ pra y w that Letters Patent may be granted to 

for the improvement in 

fl.RCTR.Tv.AL .SISTHU 

set forth in the annexed Specification. 

And hereby irrevocably give m control of hie application 

for Letters Patent to the Secretary of War, and appoint k William D. Hall, 

whose post-office address is care of the Chief Signal Officer, Pentagon Building, 
Washington, D. C., attorney with full power of substitution and revocation to 
prosecute this application, to make alterations and amendments therein, to 

sign name to the drawings, to receive the Letters Patent, and to 

transact all business in the United States Patent Office connected therewith. 

Signed at _________ _________________________ in the County of Arlington 

and State of VvP ~ r ... this ] day of Au^st 19 hU 

(Sign here /s / William F. Friedman 

(first name In full) 



S-PJLCJUri CJLT I 0 N 

TO ALL WHOM IT MAI CONCERN: 

BE IT KNOWN, That _ William b\ Friedman, a citizen 

of the United States residing at 1912 Ulitarv Rd. in the County of Washington 
and State of r>. c. lave invented oertain new and useful improve- 

men t a ^ HjtfakliAL SfeTEM 

of which the following is a specification: 

The invention described herein may be manufactured and used by or for the 
Government for governmental purposes, without the payment of any royalty thereon. 
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IN TESTIMONY WHEREOF I affix my signature. 



/ c /WiMA a a-y. -j S s&edaw fr 



(Sign here, first name in full; 



OATH 



$t «fc e -e f Virgini a — 
County of ArXin^on 



) 

) 88. 

) 



lHliiaa F, Friarfwnn , the above-named petitioner, being 

sworn (or affirmed;, deposes and says that he is a citizen of the United States 

of America and resident of agigJttiAiag- M.+.. Htfft, . KfttiringtOfi, ■ f„ 

that he verily believes himself to be the original, first, and sole inventor of 



the improvement in rpr t 

*■ described and claimed in the sanded specifications that he Hoes not know and does 
not believe that the same was ever known or used before his invention or discovery 
thereof, or patented or described in any printed publication in any oountry before 
his invention or discovery thereof, or more than one year prior to this application, 
or in public use or on sale in the United States for more than one year prior to 
this application} that said invention has not been patented in any oountry foreign 
to the United States on an application filed by him or his legal representatives 
or assigns more than twelve months prior to this application; and that no application 
for patent on said improvement has been filed by him or his legal representatives 
or assigns in any country foreign to the United States. 



/«/ &3.1H am K Vrl*>rtir,j»n 

(Sign here, first name in full) 

SWORN to and subscribed before me this lat day of Augnc*. , 19 > 

/b/ \terf.fi ..Susan ..fodwir 

Notary Public 

(Seal here, to be impressed 
in paper. ) 
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WHEREAS, , William F. Friedman, a citizen , 

of the Vrnted btatea 

1 , haveinvonted certain improvements 

In ' ~ - - — "KCEmiCAL Sggaf ~ ' 

for which the undersigned on evah gate hefrewfctH" 

executed an application for Letters Patent of the United States}' and 

WHEREAS, the Government of the United States is desirous of acquiring 
the entire right, title and interest in and to the said invention and in 
and to any patents that may issue thereon: 

NOW, THEREFORE, in consideration of the premises and one dollar ($1.00), 
the receipt of which is hereby acknowledged, the undersigned has sold, as- 
signed and transferred, and by these presents does hereby sell, assign and 
transfer unto the Government of the United States of America, as represented 
by the Secretary of War, the entire right, title and interest, throughout 
the United States of America, and the territories and dependencies thereof, 
and not elsewhere, in and to the said invention and to the invention as des- 
cribed in the specification executed by the undersigned on even date here- 
with, preparatory to obtaining Letters Patent in the United States therefor, 
and to all Letters Patent issuing thereon and any continuations, oontinuations- 
in-part, divisions, reissues, or extensions of such Letters Patent; the said 
entire right, title and interest as well as the control of the proseoution 
of the application and all continuations, oontinuations-in-part, divisions, 
reissues, or extensions thereof as where are or that may be granted, to be 
held by the Government as fully and entirely as the same would have been 
held by me had this assignment and sale not been made* The undersigned hereby 
gives the Government of the United States of America the non-exolusive right 
to make, use or sell the said invention for governmental purposes in all 
foreign countries. 

Provided, however, that upon any subsequent notice of allowance of said 
application or of any substitutions, divisions, continuations, or continuations - 
in-part being given by the Commissioner of Patents, or upon the declaration 
by the Commissioner of Patents of an interference involving said application 
or any substitutions, divisions, continuations, or oontinuations-in-part, 

-the entire right, title and interest in and to said invention and said appli- 
cation or any substitutions, divisions, continuations, or oontinuations-in- 

part, and such patents as may be issued thereon will thereupon revert to 

myself 

subject to an irrevocable, non-exclusive, and royalty-free right and license 
remaining vested in the United States of America as representsd by the 
Secretary of War, to make, have aside, to use, and to sell the subject matter 
of said invention for governmental purposes, to the full end of the term or 
terms for which any Letters Patent, divisions, reissues, extensions, continu- 
ations, or oontinuations-in-part are or may be granted. 

/s/ Floyd W. Tomkins, Jr. /jf/ William F. Friecfcoan 

Witness 



Before me, a notary Dublic in and for the State of Virginia 
Arlington, Va appeared the above-named 

tfiiiiaa y. U'neduan personally known to me, who 

in my presenoe executed the foregoing assignment and acknowledged that his 
execution thereof was his free act and deed. 



Signed at 



this ^ 



day of Au just 



1 9hh 



/s/ Marie Susan Palmer 
Notary Public 
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LICENSE 



WHEREAS, William F. Frfeedraan, a citizen of the limted States; and; 



WHEREAS, in pursuance of said employment the undersigned has invented cer- 
tain improvements m 

ELECTRICAL SYSTEM 

for which, the undersigned is about to make application for Letters Patent of the 
United States; and 

WHEREAS, the nature of my employment, and the conditions and circumstances 
under which said invention was made, are such as to justly and lawfully entitle 
the Government of the United States of America to have a non-exclusive license 
and right to make and use said invention, together with any and all improvements 
thereon and inventions relating thereto that the undersigned has made or may here- 
after make while employed and engaged by the United States Government; 

NOW, THEREFORE, in consideration of the premises the undersigned does here- 
by give and grant unto the Government of the United States of America a non- 
exclusive license to make, to have made, to use and/or to sell, said invention 
as described in the specification executed by the undersigned on pvw 

ditur he re with - - f Bal<l aon-exolusive license to extend 

to any and all Letters Patent whioh may be granted for said invention, (includ- 
ing all divisions, reissues, continuations, and extensions thereof) together 

with any and all improvements thereon and inventions relating thereto made by the 

» 

undersigned while employed or engaged by the United States Government, or for 
whioh the undersigned may hereafter make application for Letters Patent while em- 
ployed or engaged by the United States Government, reserving to the undersigned 
in each oase the unrestricted possession of all other patent rights not hereby 
or otherwise lioensed to the Government of the United States of America. Said 
license hereby granted or agreed to be granted shall extend throughout the Unit- 
ed States, its territories and dependencies, and all foreign countries and shall 
continue in force for the full term for whioh said Letters Patent may be granted. 

SIGNED at JtgLjjgjoa Ikauaby - » State of y 3 rgn nl.a 

1st dav of August 19 liii 




/a/ Mark Rhoads 

/s/ ' Mary C. Thompson 



Signed: 
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This Invention relates to a devise or machine. whleE my lb# 
used either as a cryptograph, for enciphering and deciphering 
oomafChloatlona , or as an authentograph for testing the 
authenticity of messages. 

The primary object of this Invention Is to provide a 
cryptograph or cipher device which is simple in construction 
and mainteranoe, but nevertheless affords a high degree of 
security. Is light and readily portable, and can be readily 
disassembled and rearranged to vary the cipher keying elements. 

Another object of this invention is to provide an authento- 
graph, that Is. a device for testing the authentioity of a 
message or signal, thereby providing means for assuring that suoh 
a message or signal originated at an authorised source and is to 
be considered authentic. 

An additional object is to provide a novel keyboard for use 
with a oryptograph and an authentograph. 

Another object is to provide a novel method for the 
authentication of messages. 

Other objects of the invention will become apparent from a 
reading of the following specification and claims. 

In the drawings * 

Figure 1 is a top or plan view with the covers closed. 

Figure 8 is a top or plan view on an enlarged eoale with the 
keyboard cover and parts of the rotor cover omitted. 

Figure 5 Is a side elevation with the carvers closed. 




Figure 4 is a cross section on line 4-4 of Figure 2 with 
the rotor cover omitted. 

Figure 6 is a perspective view of the rotor latch. 



~ a 

■■'nvssrecr 



Figure 6 ie a perspective view of the rotor actuating 



mechanism. 
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Figure 7 is a diagram showing schematically 
the eleotrlo circuits and tha aochanioal operating 
mechanisms. 

Figure 8 is a view of a portion of the device* 
illustrating a modified keyboard and switching means. 

Figure 9 is a view of a rotor suoh as is used 
in the device of this invention. 

The embodiment of the invention selected from 
among others for illustration in the drawings and 
description in the specif loatl on is as follows. 
Referring to Figure 7, the device will be seen* in 

4 

general, to corslat of a source 10 of electricity, 
connected to a pair of wires 11 and 12 across which are 
connected a plurality (in this instance, twenty-six) 
indicators ISA. 15B. ISC. eto. These indicators are 
illustrated as being eleotrlo lamps arranged beneath 
h keyboard and indicator panel 14 (see Figure 2) and 
each arranged to illuminate one perforation closed by 
a transparent cover IS bearing one letter 16 of tho 
alphabet thereon, Panel 14 is secured in. place over a 
gasket 14* of soft rubber or the like. Aoross lines 
11 and 12 are also oonneoted manually operable switches 
17A. 17B. 17C. etc., eaoh in series with one of the 
lnflioators ISA. 15B* etc., arranged for operation by 
pushbuttons 18 projecting through keyboard 14 in 
proximity to the covers IS. 
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Connected to each of the indicator* 1&L« IBB* eio., la a 
wulticantaot eleotrlo switch* generally indicated at 19* Xt 
comprises a number of relatively Juxtapoeable end rotatable 
cryptographic switching wheels or rotors* 194# 19B* 19C, end 
l&D* in cascade* each rotor haring a plurality of spring Input 
and output contacts 19* thereon (aee figure 9)# and a final 
wheel 198* whieh may hereinafter be called the reflecting 
rotor or reflector* the output oont aots of which are 
connected in pairs* aa shown diagrsnraatioally at 20* la 
Figure 7* Bach electrical path* aa 20* through the rotor 
system 19 leads firaa one stationary contact 20" through th* 
(tfyutograpblo rotors* and bask* through 8(9* to another 
stationary oontaot 20 tt * these paths or air cults 80 are 
rearranged eaoh time one of the rotors ia turned* 

In conductor 11 there la a normally-closed electric 
switch 21* Between one of the indicators* in this ease 
138* and multi- contact switch 19* there la a mrmally- 
oloaed electric switch 82* In parallel with wire 11 la 
wire 124 containing an authenti oat lag switch 28 hawing an 
operating handle 84* Wire 114 also contains a aorwally-open 
switch 25* 

Turning now to Figures 1* 2* and 3 for a disclosure of 
the meohanloal features of the invention* the device is shown 
as enclosed in a easing 26 to which are hinged or otherwise 
attached a back cover 27 and a front cover 28* 
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The front comer, protecting the keyboard, it secured to 
easing £6 by means of a doublo hinge £8*, £6*, This arrangement 
permits the cow* to fit snugly upon gaeket 14* , thereby to 
provide a substantially dust-proof and eater-proof closure for 
the keyboard 14, and yet permit a it to lie flat in front 
of the machine or to be folded therebeneath. The back part of 
the casing 24, adjacent tho rotor assembly, is provided 
with a lip 26* (ere Figure 2), Back cover 27 Is adapted 
to fit over this lip, and has a gasket 27', which provides, 
upon closure of tho book cover, a dust-proof and aoA&ture- 
proof seal. 

In the top of casing 26 there le an opening 29 through 
which a aountor SO Is visible, As le most readily eeen in 
Figure 6, casing 26 has two projecting walls 26A and 26B. 

The cryptographic switching assembly 19 Is retained between 
these walls by a neohanisrt which will now be described* Hall 
264 bee an orifice therein through which any bo pushed pin 504 
having a knurled head 51 (Figure 2) and a latch 52 cooperating 
with a retaining spring 55, 41so pivoted on wall 264 Is a 
spring latch 54 of tJ-shape, one arm being bent back parallel 
to the other. The free end 544 of latah 54 le perforated 
to allow pin 504 to pass through It and bears oan surfaces 
55 thereon. Stationary com 56 has a surface complementary 
to out surfaces 55 so that when latch 54 is nerved from the 
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substanta ally horisantal position, in whioh it Is shown la 
Figures 2, 4, sad 6, into the vertical position, in which 
It is shown in Figure 6, the free end 344 of latoh 34 is 
moved away from mall 26A. and compresses the entire rotor- 
reflector assembly so as to insure good contacts through 
the sprung omtaots 19’ thereof* 

The manually operated means for rotating the 
cryptograph! a rotors 19 will next be described. As seen 
in Figures 1, 2, 3, and 6# casing 24 has a recess 87 in its 
top into shlah fits a plunger consisting of fingsrpieoe 38 
haring a Aiding fit in the recess and a rod 89 upon whioh the 
fingerpieoe is mounted* Bod 89 cause* 0~ahaped stirrup 40 
to turn on its pivots in walls 26A and 268. On stirrup 
40 is a cam 41# which actuates follower 42 fast on 
shaft 48 of oounter SO. Stirrup 40 also has a member 
44 to whioh spring 48 is attached and whioh carries sen 
faoe 46. Detent 47 is pivoted at 48 in walls 26A and 
26B and is stressed by spring 49 so that oam 60 engages 
oem faoe 46* Spring detents 60 normally hold rotors 19 
in their relative positions but allow movement of these 
rotors under the actuation of pawls 58. Detent teeth 
61 are moved in and out of the ratchet depressions In the 
eurfaoe of the rotors 19 upon eadh movement of stirrup 40, 
as will be hereinafter further described. 
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Stirrup 40 oar r las a pin 52 on whioh are pivoted a 
plurality of ea»-ewd*«pawl dovioes, 634, 53B, BSC, and 53D, which 
a re urged by spring* 64 against the rotora (see Figures 6 and 9)* 
Device £>3B, For example {Figure 8)# has a cam 65B and a pawl E8B, 
and these are adapted to cooperate, respectively, with ratohet 
depressions 66 at rotor 194 and pawl notch 66D on the rotor 19B* 

The operation of this device la as follows t Cover 26 
la opened to expose the keyboard* If, as frequently happens, 
limitations of apaee require, the cower nay be folded beok be* 
neath the machine. For enciphering or deciphering, handle 24 is 
operated so that switch 26 is open. That push button 18 which is 
asaooiated with the desired letter is depressed end the arwitoh 
controlled thereby is operated. Fear example (to encipher the 
letter K), if push button 18 asaooiated with the letter B is 
depressed, switch ITS is thereupon closed, and ooxmeotion iamade 
from battery 10 through line 11, switch £1, line 11B, switch 17E, 
lamp 1SE, and line 12 beok to souroe 10, Ill u m ina ting lamp 15E, 

This action also closes oomeotiotus from battery 10 through lines 
11, 11B, through switch 17E, then along line 11C, through switch 
22, line 20, thence through rotors 194, B, C* D and reflector 19E, 
rotors 191), C* B, 4, to line 20B, lamp 132, thence through line 12, 
bank to source 10, Lamps 1SE and 132, are simultaneously lighted, 
and this indicates that the cipher equivalent of the letter £ Is 
Z* To decipher the letter Z, the push button IS associated with 
the letter 2 le depressed and the circuit is as follows t battery 
10, line 11, switch 21, line llD, switch in, line 20B, through the 
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rotoor-ref lector assembly, line 20, switch. 22, line 110, 1 amp 
152, line 12, leek to battery 10, lamp 13E would be illumin- 
ated, giving S as tbs plain-text equivalent of Z. At the same 

I 

tine the leap 152 would aleo be lighted by the o losing of 
flmritoh 172 and by a circuit which it essentially similar to the 

I 

one described in connection with the closing of switch 17E, 

Thus, ainoo rotors 19 aameot all the lamp* 131, 155, etc,, 
and all the switohes 17A, 17B, etc,, together in pairs, each 
letter has another corresponding to it, 

i 

Bar rotating the cryptographic rotors 19 and thus 
varying the oanneotions between the various pairs of la ape 13 

i 

and switches 17, the plunger 58 is depressed, stirrup 40 is 
rotated about its pivots and the members 53A, eta., moved, A 
pawl 58 will normally ride on a rim 57 of a rotor, and, under 
these conditions. Its associated earn face 56 can not enter a 
ratchet depression to step an adjoining rotor notwithstanding 
the urging of its spring 64. As soon, however, as a pawl falls 
into a pawl notch 8SD it and Its caw member move upwardly somewhat 
and toward the rotors and the latter engages a ratchet depression, 
then, on movement of stirrup 40, the rotor in question is stepped. 

It will be noticed that. In view of the wanner in which tang 50 
of device 63A underlies device 55B, etc*, device SKA can not move 
upwardly unions device 65B has so moved. The pearl member of 
device 531) rices on each operation of stirrup 40, as it drops error 
shoulder 58* of member 60% The result is that rotor IBB steps 

each tine the stirrup 40 moves, rotor IBP steps once for each revolu— 

/ 

tlon of 192, ISC steps once for each revolution of IBP, etc. 

Whenever a can. 65 drops into a notch 58, and the menmaerrt of the 
plunger 39 Is completed, the corresponding rotor 19 Is moved cam 
step. This re-arranges the connections through the rotors 
and connects different pairs of lamps ISA, 

fftftmfflA L 
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« to., together. Counter 80 la moved one numeral beee.ua e 
follower 42 la depreaced by earn 41 and spring retarned. 

Detent 4? prevents overstepping of the rotor* 19 beoauaa 

j 

teeth 51 eater note he* In rotor* 19. 

A detailed description of the operation of the 
deride a* an aurthent og raph for insuring the authenticity 
of a ms sage or a signal will near fee given. Assuming 
that agreement has been previously reached by the two 
parties concerned as to the wiring of the several rotor# 
and their arrangement in the device, the counter is set 
to sera, and ssitoh 25 is closed by snapping handle £4. 
Plunger 89 is than depressed, opening switehos £1 and £8 
and o losing switch £6. This movement neves counter 80 
one position forward and also one or more rotors 19 one 
step. The following circuit is then established! Source 10, 
line 11, line 11A, closed switch 25, closed switch £5, 
line £0, thence through the rotor system to whichever lamp 
happens to be paired with lamp 15B at the moment. Suppose 
it to be K. The circuit to lamp 1SE is at this time open 
at switch £2 so that lamp E is not illuminated but only the 
lamp corresponding to it* enciphered equivalent namely, £. 

The letter which is thus paired with 15E becomes an authenti- 
cator, which, will, of course, be duplicated on a machine 
Similarly set to the same ley. 

low suppose that the device is being used to 
authenticate a plain- language message sent from station A 
to station B* Saving transmitted the message, station A 
operates its device and finds the authenticating letter to 
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The above description l* In specif lo term* lout 
it is to bo understood that the invention is not limited 
to the precise structures and oirouits shown and described* 
Instead* for the true scope of the invention, reference 
should be had to the appended plains, 

I claim 
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1. 2a a o y pt ograjph having relatively rotatable electric 
Ctliehes arranged la cascade therein, a p lu nger or the like arranged 
far wunul operation, scans associated with said plunger and cooperat- 
ing upon depression thereof with one of said electric switches for 
angularly displacing the sane, sears associated with said plunger an! 
cooperating upon depression thereof with another electric switch for 
angularly d i sp laci ng the sane after a predetermined angular displace- 
sent of said first s ec t io ned switch, and a brake operable ty said 
plunger through a loot-notion connection for larevenfclng sore than a 
desired ang ular disjdaoesent of ary switch, 

£» £a a cryptograph, the coabimtiaa of a scarce of current, 
a plurality of input and output contacts, a plurality of Iodine ting 
devices each with a nortwilly Open circuit between It and an input con- 
tact end a noreally open circuit between it and eve r y output contact, 
and a switch aasooUted with each of said indicating devices end adapted 
alien closed to coapleie its said first motioned c i rc u it and one of aald 
second watloned circuits. 

f * The wesfol nation of Claim 2, farther aharactoriaed ty 
scans for varying the selection of a second se c tioned circuit to be 
cospleted. open the cloning of a switch. 

i> ffae ocuhl nation of Claim 2, further characterised bqr a 
plurality of mixing rotors, the normally open circuit between a said 
Indicating device and the said ou t pu t contacts including said rotors* 

5. & a cryptograph, a plurality of cryptographic rotors, 
stationary Input and output contact* adapted to be eoaasoeted variably 
In pairs through said rotors, an indicator connected to each of aald 
atetiomry contacts, a switch associated with each indicator, and a 
source of current share ty the closing of one of eaid switches will 
close a circuit through a selected Input contact and its associated 
and an output a nd its indicator* 
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$* The invent! on of Claim 5, further character Is «d by 
Means for stopping the rotors. 

7. The invention of Chain 5, further characterised by a 
plunger or the like adapted when depressed to step a rotor. 

8. The cmbination with & cryptographic twice barring a 
plurality at electrical inputs for the characters to he enciphered * 
a plurality of electrical outputs fear the enciphered equivalents of 
$&td characters, a viewing panel or the like Including a leap for each 
Character, a switch associated with each leap and with a source of 
currant, and a plurality of circuit# each including said source, one 
of said switches, a lamp associated therewith, an input corresponding 
to fee character represented by said lawp, and a la»p corresponding: to 
the output associated with the last mentioned input, whereby the clos- 
ing of one of said switches will light a lawp representing a character 
to be enciphered and a leap representing the enciphered equivalent of 
said character* 

$ • 2a a cryptograph, the combination of a plurality of 
electrical impacts for the characters to be enciphered, a plurality of 
electrise! outputs far the enciphered equivalents of said characters, 

A source of current, a viewing panel or the like including a laap fat 
each character, an alecrtrical contact associated with each leap, a 
contacting nanber, and a plurality of awnsally open circuits each 
i nc lu din g said source, said contacting amber, am at said electrical 
contacts, the Xasp and input corresponding to the character associated 
with said contact, and a lamp corresponding to the output associated 
with the last Mentioned input, whereby a contact between said contact- 
ing wnrcber and one of said contacts will light a leap representing the 
enciphered equivalent of said character. 
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10. In an authentograph # a source of current # a plurality 
of cryptographic rotors, stationary contacts adapted to be connected 
In pairs variably through said rotors, an indicator connected to each 
of said stationary contacts, a plunger or the like adapted when de- 
pressed to displace angularly rase or wore of said rotors, & switch, 
controlling a circuit between one stationary contact and another sta- 
tionary contact and its indicator, and a farther now wily open switch 
adapted to be closed by said plunger thereby to energise the indicator 
associated with said output only if said additional normally open 
stitch is closed, 

11. la a conhination with a cryptographic device adapted to 
receive input signals representing characters to be enciphered and to 
six the signals and to indicate to an operator both input and enci ph ered 
characters, an authenticator adapted whan actuated to indicate the 
Output character associated with a predetermined input character, 

tZ, Id ooobimtion with a cryptographic devise adapted to 
receive input signals representing characters to be enci p he r ed and 
includ in g a set of cryptographic rotors in cascade for ndxtng the sig- 
nals, means for indicating to an operator both input enciphered 
characters, naans for stepping the rotors, and mans for recording the 
Steps of add rotors, and an authenticator adapted whan actuated to 
Indicate only the enciphered character Insta n t a n eo usly associated with 
s. predetermined input character, 

13, the method of providing an authentication for a Message 
comprising characters enciphered by & set of cryptographic stepping 
rotors which includes recording the steps of the rotors and utilising 
the enciphered equivalent of a prodaterminad character after a pre- 
determined number of steps of said rotors, 

"■m 
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14. The method of authenticating a Message ty characters 
isnfilphared by an electrical aystea of stepping cryptographic r ot ors 
baring an Input contact and an output contact for each character 
which coEpri*e3 providing a circuit including a predetermined input 
contact and an output contact dependent upon the instantaneous posi- 
tions of said rotors, and utilising the enciphered equivalent of tin 
character associated with paid predetermined input contact for haem 
conditions of said r o t o r s » 

15. tn a cr y p tog r ap h containing a plurality of rotors in 
casca d e, a latch for stressing said rotors in position, comprising 
a H-shaped M em b er of spring Material having one end pivotally 
counted wrvl the other free for longitud inal Movement into and 
Out of contact with one end of the said rotors, a «en surface on 
said free end, and a stationary can cooperating with call can sur- 
face to wove said free end when said latch Is turned about its pivot. 

16. In a keyboard for a Andes of the character described, 

« Switching element fur each character which any be utilised in opera- 
tion, each of paid switching elements being adapted upon actuation to 
Operate a switch, and an Indicator adjacent each switching element. 

17. Xn a keyboard for a device of the character described, 
a switch far each character which nay be utilised in operation, a posh 
batten or the like extending through the keyboard and adapted upon 
depression to close a switch, an indicator fear each character which nay 
be utilised in operation, each of said indicators being adjacent to 

of c a Id patch buttons, and for connecting said indicators and 

said switches whereby the depression of a push button will energise 
at least one indicator. 
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12, In a keyboard for a device of the character doeoribed, 
a evltoh far each aharuoter which nay be utilised, a push button or 
the Hka extruding through the ke y b oa rd and adapted upon depression to 
oloso a witch, an indicator for each ehcroatcr which mgy be utilised, 
each of eeid indicators beir^ adjacent to cue of eaid posh bcrttane, and 
aeons far competing acid indicators and eeld witches whereby depres- 
sion of a path button will energise tbo indicator adjacent thereto and 
another indicator, 

19* In a device of the character described utilising rotors 
haring ratchet depreeaians in the periphery thereof and a pawl notch, 
aaana far stepping tbo rotors including a stirrup or the like barring 
a Halted rotary aavwaant, aeons for noraaUy holding said stirrup In 
an inoperative condition, a plurality of cair-end-pawl dor icon carried 
by said stirrup, a saa being adapted far cooperation with a ratchet 
depression of a rotor and a peal being adapted for cooperation with a 
pawl notch of another rotor, aeons for nerving waid stirrup, Aeons 
Aepeadent upon said aoveaent for causing a cuua of a eaa-and-pewl device 
to aooper&te with a ratchet de^roosicoi of a rotor, and aaana for pro- 
wonting another can Cron ooopcrstl^s with a ratchet depression of 
another rotor unlean the pawl of said last aectioood cara-end-pewl de- 
vice is aloo cooper a ting with a pawl notch, 

90* The lrnwcction of Chain 19, further characrteriaed by a 
aftTR ta l l y operable plunger for noring said stirrup, 

St* The invention of Claim 19, further eharactoriwed by aeons 
for restoring said stirrup to its inoperative oondition after aonraaont. 

22, Die invention of Clala 19, further characterised by aeana 
lndadio g detent teeth or the like dependent upon Mov em ent of said stir- 
rup far waving into wngaggaeat with ratchet depressions of the rotors, 
thereby to p r e v ent cnreratepplng thereof. 
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23* The invention of Clain 19* farther otaraoterised by 
sparing detents car the ULfce adapted to mt in the ratchet Usprea* 
slccfl of the rcrtcro to Inhibit the rotation thereof* 

24* A ary pt ographiag niA authenticating Bachine substan- 
tially oa shown an! dsooribed* 
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IN TESTIMONY WHEREOF 



Will inn F. Friedman 



[Sign here, first name m full 



OATH 



William F* Frladaaa 



the above named petitioner , being sworn, depose * and say that h» i* a 

citizen __ of tha.JnUari-»tataa 

and resident of n n . 



that y,, verily believe, 

inventor of the improvement in 



to be the original, first, and 



described and claimed m the annexed specification, that 
not believe that the same was ever known or used before 



dq^g not know and do 



invention or discovery 



thereof, or patented or described m any printed publication in any country before 
invention or discovery thereof, or more than one year prior to this application, or m 
public use or on sale in the United States for more than one year prior to this 
application, that said invention has not been patented in any country foreign to the 



United States on an application filed by 



legal representatives 



or assigns more than twelve months prior to this application, and that no application 



for patent on said improvement has been filed by 
or assigns in any country foreign to the United States, 



or hi* 



representatives 







SWORN to and subscribed before me this 



William F. Fritdmn 



(Sign here, first name m full) 



day of 



(Seal here, to be impressed 
in paper ) 






Jotary Public 



W-3952-1, A C 
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PETITIO §0 



TO THE COMMISSIONER OF PATENTS 

Your petitioner , HM j am 

citizen of the United States resiamg at 



in the s s a a tea S t 

and whose post-office address 



-M 



granted to 



pray w that Letters Patent may be 

_without payment of fee, pursuant to the provisions 



of the Act of March 3, 1883, c. 143* U. S. Statutes, XXII, p. 625, as amended 
by the Act of April 30, 19^8, for the impiovement in Bliitrll 



Li> t liJ Jdii Oi •rTiJTmi 









set forth m the annexed Specification 

And hereby irrevocably give ^ control of applicaf 

for Letters Patent to the Secretary of War, and appoint n William D. Hall, 
whose post-office address is care of the Chief Signcl Officer, Munitions 
Building, Washington, DC, attorney with full power of substitution and 
revocation to prosecute this application, to make alterations and amendments 



therein, to sign 



name to the drawings, to receive the Letters 



Patent, ana to transact all business in the United States Patent Office 



connected therewith. 



Signed at 



in the 



this b day of 



(Sign here, 

(first name in full) 



SPECIFICATION 



TO ALL WHOM IT MAY CONCERN 



BE IT KNOWN, That lil 

of the United States residing at 



m the 



have invented certain new and useful improve- 



ments m 



Xlootrie Cryptographic Prrloo 



of which the following is a specification 

The invention described herein may be manufactured and used by 01 for the 
Government for governmental purposes, without the payment to me of any royalty 



thereon 
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PTHEREAS i 



ItlllM F. frUaMUH if «tt <mpXagr*« «f th» aiw ww ti 



WHEREAS, in pursuance of said employment the undersigned has invented cer- 



tain improvements m 



YU«tri* Cryptographic Donrlota (ftp*! Corpo Ca«« 



•frMp-X) 

for which the undersigned is about to make application for Letters Patent of the 
United States, and 

WHEREAS, the nature of my employment, and the conditions and circumstances 
under which said invention was made, are such as to justly and lawfully entitle 
the Government of the United States of America to have a non-exclusive license 
and right to make and use said invention, together with any and all improvements 
thereon and inventions relating thereto that the undersigned has made or may here- 
after make while employed and engaged by the United States Government, 

HOW, THEREFORE, m consideration of the premises the undersigned does here- 
by give and grant unto the Government of tho United States of America a non- 
exclusive license to make, to have made, to use and/or to soil, s»id invention 
as described m the specification executed by the undersigned on 

Iw tttl » said non-exclusive license to extend 

to any and all Letters Patent which nay bo granted for said invention, (includ- 
ing all divisions, reissuos, continuations, and oxtonsions thereof) together 
with £iny and all improvements thoreon and inventions relating thereto made by the 
undersigned while employed or engaged by the United StatcB Government, or for 

which the undersigned may hereafter make application for Letters Patent while em- 
ployed or engagod by the United States Government, reserving to tho undersigned 
in each case the unrestricted possession of all other patent rights not hereby 

or otherwise licensed to the Government of tho United States of America. Said 
license hereby granted or agreed to be granted shall extend throughout tho Unit- 
ed States, its territories and dependencies, and all foreign countries and shall 
contmuo in force for the full term for which said Lettors Patent may be granted. 



SIGHED at 



Witnesses • 



fuV ClQUJ — 

I4~ca j£JL- 



_day of_ 



19 ** 



Signed 



YilUan f» fri«dMu 
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PETITION 



TO THE HONORABLE COMMISSIONER OF PATENTS t 

Your petitioner, HILLIAM F. FRIEDMAN, a citizen 
of the United States, residing at Washington, in the Dis- 
trict of Columbia, mose post office address Is 3932 Mili- 
tary Poad, N* W,, Washington, D* C*, prays that Letters 
Patent may be granted him for the improvements in 

ELECTRIC CRYPTOGRAPHIC DEVICE 
set forth in the accompanying specif ication. 

And he furt* er prays that you will recognize 
I, RICHARD PARIS, Earle Building, Washington, D# C., Reg- 
istration No, 11,653, as his attorney, with full power of 
substitution ana revocation, to prosecute this application, 
to make alterations and amendments tnerein, to receive the. 
pstent, and to transact all business in the Patent Office 
connected therewith* 
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SPECIFICATION 

TO ALL VHO M IT HAl COKCERL 1 

BE IT *aJOV.H THaT I, V T ILLlAll F. FI IELJAH, a 
citizen of the Uni tea St&teB, residing -t ashingtan, 
in the Distilct of Columbia, have invented certain ne* 
and useful improvements in ELTCTMC CLlPrOCBA^iIIC DEVICE 
of which the following is a specif icauiou: 
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The present invention relates generally to a 
cryptographic device for enciphering and deciphering mes- 
sages and, more particularly, to a simple and compact 
relatively small portable structure which ia operated 
electrically by means of one or two customary dry cells 
embodied within the structure* It Is the object of the 
present invention to provide a device of this type which 
way be operated rapidly, both for enciphering and ceciph- 
ering messages merely b> means of pressing u:eys or switch 
elements which are disposed immediately adjacent to Il- 
luminated elements bearing character indicia* ?hus, in 
enciphering a message by means of the present device the 
operator merely depresses in succession the switch ele- 
ments or operators which are disposed immediately adjacent 
the characters of the message, whereupon the corresponding 
cipher character is Illuminated, Conversely in decipher- 
ing a message the same process Is followed in that the 
switch operators corresponding to the characters of the 
cipher message are successively depressed and the trans- 
lated message character Is illuminated. 
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Another object of the present Invention Is to 
provide an electrical cryptographic cevice of the type de- 
scribed In which the electrical system la si- pie and In- 
duces cl her wheds whLch may be set to any desired posi- 
tion in aceoi dance ■with any system agreed upon between the 
communicating persona* It will be farther understood that 
in tne oevice show* herein the cipher wheels cuy be set in 
any ^redetermine d manrer before each mes sage, and the sot- 



ting may also, if cealred, be varied in t he enci phering 
and conae juently the deciphering of the message* 



The ar&Tirgn accompany ing the ore sent ao j 1 tea- 
tier. illustrate ono specific eribodimert of the p-esert in- 
vention, it being uncerstooct, however, that variations of 
the “nbodiment falling within the scope of the appended 
da ins will he apparont to ,ereom n killed in the art* 

In the drawings) 

Tig* 1 19 s plan view of the* present 

device, 

Fi b * 2 is a vertical sectional vitt 
taken or line 9 — 2 of Fig* 1; 

Fig* 3 la c fragmental y pi n view 
taken on line 3-- 3 of Tig* 2; 

Fig* 4 is a bottom vitr taken on lire 
4 — 4 of Fig* 2 | 

Fig* 5 la a perspective view of a 
structural detail; ana 

fig. 6 is a diagrammatic showing of 
the electrical system employed in tne pie sent 
device; 

Fig. 7 shots a modifies tion of the 
cipher controlling device; anu 

Fig. ft is a disassembled plan vie' 
of the device shown in Fig* 7« 
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The present device comprises « housing 13, pref- 
erably cylindrical in shape, provided Interiorly thereof 
with a chamber 1C and a battery of dry cells 14 disposed 
within said chamber* "he remainder of the struct ire in 
the present device constitutes a cover for the top of the 

housing 10, this cover also carrying all of the remaining 

operating elements which project into the Interior of the 

housing 10, and comprises a plate 16 Ahlch is so designed 
and shaped that the peripheral portions thereof rest on 
the upper edges of the side walls of the housing 10, and 
a second plate 13 attached to and spaced from the lower 
face of the plate 16 by brackets 20, preferably of insulat- 
ing material and so designed and shaped that it may enter 
freely into the interior of the housing 10, the other strac- 

- -i 

tural and operating elements being carried by the carrier ^ 

plate 18, as shown, some of these elements being preferably 

d 

disposed on the upper surface thereof and the remaining ^ 

elements being properly attached to and suspended from the 
lower surface thereof, \ 

The plate 18 carries on the upper face thereof a 
series of sockets 22 designed to receive electric bulbs 24* ^ 

As shown the present cevice has thirty-four such sockets , 

and bulbs or lamps, thus providing for the twenty-six letters 
of the alphabet and the digits 2 to 9, inclusive, the digit 
*1* being represented by the letter *1* and the sero being 
represented by the letter "0". It will t>e understood, how- - 

ever, that the number of such sockets and lamps ana the num- , 

ber of characters may be varied as desired. These sockets , 

* 

are preferably disposed Circularly near the upper edge of the 
plate 18, but this arrangement may be varied if desired. 
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Immediately adjacent each socket 2? the plate 18 
also carries and preferably on the upper face thereof a two- 
position switch 26 in which the removable contact element 
28 operates between the fixed contacts 30 and 32, removable 
elements 28 being preferably made of resilient metal ana so 
designed that it normally maintains contact with the upper 
contact 30 but may be depressed into a position rfhere it is 
out of engagement with the contact 30 and is in engagement 
with contact 32 by means of the operator 34 which nay be 
made of insulating material and projects through a suitable 
aperture in plate 16 so that the same may be operated as 
desired* r he plate 16 is provided with a series of open- 
ings 36 in registry with the lamps 24 and each of these 
windows is provided with a transparent closure 38 bearing 
the character indicia* The lower face of the plate 18 
Carries thereon a pair of annular metallic strips 40 and 
42 which establish contact with the terminals of the bat- 
tery of dry cells when the entire structure is properly 
assembled as shown in Fig* 2. The contact strip 40 is 
connected to each of the center contacts 44 of the sockets 
22 by means of the screws 46* The annular contact 42 is 
connected to each of the stationary contacts 32, as shown* 
The lower face of the plate 18 carries the 
braewet 4& end a contact )l*te 55 which is fixedly held 
against the Brackets 48 by means of the screws 52* The 
plate 55 has a circular series of contacts 54 disposed on 
the face thereof away from the braccet 48, the namber of 
such contacts corresponding to the number of lamps 24* 
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Connecting wires 56 lead from the contacts to the 

i 

movable contact elements 28 of the switch 26. Another brack 
et 58 Is carries by the lower face of the plate 18 and Inter 
posed between brackets 4.8 and 53 are Interchangeable cloher 
wheels or commutators 60 and a return wheel or return commu- 
tator 62. The through commutators 60 have an annular series 
of contacts on each face corresponding in number to the num- 
ber of lamps 24 and the contacts on one face are cross con- 
nected to the contacts on the other face thereof at random 
or In any desired arrangement. The return commutator 62, 
however, has only one set of contacts on one face thereof 
which are cross connected at random or in accordance with 
any desired arrangement. It will be understood that In the 
interchangeable commutators as well as in the return commu- 
tator each contact is connected to onij one other contact. 

The interchangeable commutator 60 and the end or 
return commutator 62 are carried by a shaft 64 and are rot- 
atable tnereon* One end of the ahaft 64 is received in a 
center recess 66 on the face of the plate 50 while the 
other end of the shaft 64 i*s received in the aperture in 
the bracket 58, the latter being made of resilient metal so 
that when desired the shaft together with its commutators 
may be removed from engagement with the brackets 48 and 58 
and the interchangeable commutators may be rearranged as 
desired. The commutators 60 and 62 rotate freely on the 
shaft 64 and are each provided with indicatoi lines 68 as 
shown, these lines being either numbered or lettered, as 
desired. 
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It will now be understood that the commutators 60 
and 62 nay be rotated to any desired position In accordance 
with a orearranged ke>, and that such position will determine 
enciphering and deciphering of a message. If an apparatus 
of this type is in the hands of persons *ho fish to communi- 
cate secretlj *Itn each othex anc if the commutators in the 
two apparatus are the same and are set to the same key posi- 
tion, messages may be enciphered ana deciphered rapidly mere- 
ly by the successive depression of the iCeys or operators 34, 
the translation being indicated by the Illuminated windows 38. 

The operation of the system will now be understood, 
and by reference to the diagrammatic showing in Fig. 6 It will 
be seen that in the normal position the contacts 28 are in 
engagement with the upper contacts 33 and none of the lampa 
34 are illuminated* then it is oesired to end «her a message 
the keys 34 are depressed successively and at each depression 
the corresponding movable contact element 28 is moved from en- 
gagement with its upper outset 30 into engagement with the 
lower contact 32. Assuming that the character being coded le 
the letter n A", a circuit is established from the batter} 14 
tnrough the annular contact 42 through the closed contacts 32 
and 28, wire 56, througn a contact on plate 50, through the 
cross connections in the interchangeable commutators 60 lead- 
ing to a contact on the face of the return commutator 62 and 
back again to another contact on the face of the return con- 
tact 62 and then tnrough the interchangeable commutator 60 
and bacK to still another contact on the face of the plate 50, 
and then by means of anotner wire 56 to the contact 28 of lamp 
*B n through lamp "B n to the annular contact 40 and back to the 
battery 14* 
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Thus, the present device indicates that the letter 
n A n is translated into cipher b> -means of the letter "B* in 
decoding. ^hen the ap .aratua used for decoding contains the 
SAme commutators ard in the same arrangement the switch 18 
corresponding to the letter W B B is depressed b> means of the 
corresponding operator 34 and a similar circuit will be seen 
to be established rlilch induces the lamp f A B , th*#reD> indi- 
cating that the translated character corresponding to the 
w * — 

Cipher B B" is'the letter B A M * 

It will no*, be understood that the cevlce shown 
herein is simple in construction, may bo operated with great 

AT 

facility, and that it permits a great variation’ £h the cipher 
code within very wide limits. 

Figs. 7 and 8 show s modified construction which 
differs from that shovn and described heretofore by the sub- 
stitution of straight bars 73 and 71 for the circular ele- 
ments 57 and 62, respectively and ix sorting a slidably remov- 
able bar 72 between the bars 70 ana 71, the bar n 7. serving 
in lieu of the cipher wheels 60, 

The eleotnts 73 one 71 are mounted on the lower face 
of the plate 18, as shown, and are each provided with a longi- 
tudinal flange 73, forming together a guide way cooperating 
with the longitudinal channels 74 in the sic os of the slldnble 
bar 72. 



The bar 73 has a series of CjntactB 75 on its inner 
face, the wires 56 be ins conr.ec ted to these contacts. The con- 
tacts 76 on tho inner face of tho end bar 71 arc cross connect- 
ed as shown by lines 77 to return the circuit through tbe bar 
72 and bacc through another wire 56. 
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Ih« bar 7! has a set of contact** 76 anc 79 on 
each lateral face cooperating rith the contacts 75 and 76, 
respective!}. The collects W and 79 are cross connected 
at r*u don* each contact or one face bein& connected to only 
§ri* udhtact on the other face. Tht bg connections a*ay be 
aade liv^erlorl} of the bar 7*. during its icanufacta^e. A 
plurality of such bars* etch bc%rirg ldcntif lc'I* ion data 
*®oulo bo supplied to tne operatoi , ar.d in _^J^^ cr3 >ns c< * la “ 

* sunlcatma >tth c«ch other woulc use bars 7£ having the 
.ace connections as indented by the identJ.fic.rton data on 

tjie bar* ^ 

„ In order to give the operators great fre^don in 
Vgyylne the cipher troa. tixo to ti.ie, the br r"^Fi shovr. has 
a Jack 60 associated with each c ntact 7? and a Jack 31 as- 

•r 

J rfoci&ted *ith each contact 79. Cords 5? having a plug G3 
*■ — -• 

at each end are then employed for establishing any desire*, 
cross connection between the contacts 7 8 and 79. Thus per- 

-ee 

*or>4 in coaacunicatioi* with each other nay establish their 
erw* Cipher and ~*aay change them fro™ tine to time, as desired. 
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Having thus described ay invention, I claim? 



1, «n electric ciphering device comprising a source 
of voltage, a plurality of parallel circuits connected to said 
source, e ch of said circuits comprising an electrical charac- 
ter Indicator and a wovable switch element normally in electri- 
cal contact ri+h one siae of said Indicator and movable to open 
said contact and close contact witn the source, and additional 
circuit means electrically interposed betreen pairs of said 
switch elements, thereby establishing reciprocal character and 
cioher relationships betreen the corresponding pairs of indicator a 



2. An electric ciphering device comprising a source 
df voltage, a plurality 5f parallel circuits connected to said 

« S ___ 

source^ each of said circuits comprising an elcctfTcal charac- 
■ter indicator and a movable switch element 'normally in electrl- == 

. -e y ^ ~ 

cal contact with one side ~of said Indicator and movable to open 
said contact and close contact with the source, and additional 
circuit means electrically interposed be tween-pairs of said 
•witch elements, thereby establishing reciprocal character and " 
cipher relationships between the corresponding pairs of indica- 
tors, said additional circuit leans having adjustable devices 
2 < “ 
for changing the pairing of said Indicators. 



. 3« An electric ciphering device compi Ising a plate, a 

Set of electric character indicators carried by the olate, a 



_ double throw switch carried by the plate immediately adjacent eac 
of said indicators, each switch comprising a pair of spaced fixed 



contacts and a movable contact operable therebetween, one of said 



' Tlxed contacts being electrically connected with itT indicator, 
the movable contact being normally biased into contact with said 
one fixed contact, a conductor connecting all of the other fixed 
contacts, another conductor connecting the other terminal of said 
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Indicator, a voltage source connected to said conductors, 
and wiring means electilcally interposed between pairs of said 
movable contacts establishing reciprocal char-cter and cipher 
relationships between the corresponding pairs of indicators, 

~ __ _ — . 

T 4* An electric ciphering aevj.ee comprising a plate, a 

#et of electric character indicators carried bj the plate, a 
double throw swirch carried by the plate immediate!; adjacent e 
Of said Indicators, each switch comprising a pair of spaced fix 
contacts and a movable contact operable ther ebet ween, one of sa 
fixed contacts being electrically connected with Its Indicator, 
the movable contact being norraallj biased uito contact with sal 

- - »■ I 

one fixed contact, a core uctor connecting all' o? the other fixe 
contacts, another conductor connecting the other terminal of sa 
indicator, a voltage source connectint to said conductors, and 
Wiring means electrically interposed^ between 'pairs of said mov- 
able contacts establishing reciprocal character and cipher rela- 
tionships between the corresponding pair3 of indicators, said 
wiring mians ha/ing adjustable devices for chang lng the pairs of 
•aid indicators* 

r m 

i •. - * 5 * An electric ciphering cevice co mpris ing a olate "" 

^ tearing a set of character indicia on a face thereof, an electric 
,lamp disposed immediately adjacent each character, a panually ™ 
Operable switch adjacent each character, and circuit means and 
devices whereby the operation of a r .itch corresponding to a 
selected character *.111 illumin\tc one of said charactei»s to in- 
fticate a cipher symbol therefor. 



I 



imr 
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6* An electric ciphering device comprising a ylate 
bearing a set of cnaracter indicia on a face thereof , an electric 
lamp disposed Immediately adjacent each character, a manually 
operable rwitch adjacent each character, end circuit means and 
devices whereby the operation of a switch corresponding to a 
selected character will illuminate one of said characters to in- 
dicate a cioher s'cnbol therefor, s*»id devLces including means 
for varying the cipher code. 

*7. An electric ciohcrint device comprising a set of 
electrically operablt character inaicators serving both as 
message characters and as cipher symbols, i switch associatod 
with each indicator, wnd a wiring system for said indicators 
and switches providing ar electrical path for each Int icator 
which also includes the switch associated *ith t-nothcr indica- 
tor vhereby the two in«' icators thus ac3ociatcd h_-v~ p character 
and cipher relationship and the operation of tne &"itch of one 
operates the other indicator. 

8. An electric ciphering device co^ rising a set of 
electrically operable character indicators serving both as 
message chai *cters and «.s cipher symbols, a ’vltch aasociated 
with each indicator, and a ririn 0 system for said indicators 
and switches providing an electrical jath for each indicator 
which *lso includes the switch associated with xnothor indica- 
tor whereby the two indicators thu- associated have a chare-cjer 
ana cipher relationshi > and the operation of the switch of one 
operates the other indicator, said firing system including a 
variably adjustable device for altering sale paths. 

i 

j 
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9. An electric ciphering device coaprlsing a pair of 
spaced plates, a set of elect! ic lamps carried by the loner 
plate, a double throv snitch Carried by said lover >late imme- 
diately adjacent each of said lamps, and an operator therefor, 
each a 'itch comprising a pair of spaced fixed contacts and a 
movable contact operable therebetween, one of said fired contacts 
being electrically com ected \ ith its lamp, the movable contact 
being normally biased into contact %ith said one fixed contact, 

& conductor connecting all of thr- other fxxed contacts, another 
conductor connecting the other terminal of said lamps, the upper 
plate having a windo* in registry with each of said lamps, each 
wine or bearing a character Indicator, said upper plate also 
having 8 passage adjacent each wlridot rcde.ving the switch opera- 
tor, and a viring *j stent providing variable electrical paths 
tnrough each lamp controlled by a switch associated with another 
lamp. 

10. an electric ciphering devxce comprising a oalr of 
spaced plates, a set of electiic lamps carried by the lorer 
plate, a double thro* switch carried by said lo er plate icuae- 
d -atel' adj cent each of said lamps and an operator therefor, 
each switch comprising a pair ol spaced luted contacts and a 
movable contact operable thexebetreen, one of said fixed contacts 
being electrically connected with xts lamp, the movable contact 
being normally Diasea into contact with saia one flxea contact, 

a conductor connecting all oi the otner fixed contacts, another 
conductoi competing the other terminal of saia lamps, the upper 
plate having a wincow in registry with each of said lamps, each 
window bearing a character indicator, said upp-r plate also hav- 

* J 

ing * passage adjacent each window xeceivlng the switch operator, 
and a wiring system providing an electrical path through each 
lamp operable by the switch of another lamp anti Including variab- 
ly adjustable devices for altering said paths. 






11. i*n electric ciphering device comprising a pair of 
spaced plates, a set of electric iamy sockets carried by the 
lower plate, a double throv, switch carried by said loner plate 
Immediately adjacent each of said sockets. and_an operator therefoy 
each swLtch comorislng a pair of spaced fixed contacts and a mov- 
able contact operable t -erebetv een, one of said fixed contacts 
being electrically connected with Its socket, the movable contact 
Doing normally biased into contact with said one fixed contact, 
a conductor connecting all of the other fixed contacts, another 
cmductor connecting the other terminal of said so ckets, means 
connecting a source of current to said cmductor, the upper 
olate naving a ^irdo 1 in regLstry rith each of sale soexets, each 
\ indo” bearing a character irdleator, "aid upper plate also 
having a passage cdj icent each * indo* receiving the switch op- 
erator, said lo«.er pl..te also car^yln^ on its lo^er face a fixed 
contact plate having an annulc" serlc' of contacts the same in 
number as the number of characters, conductors connecting said 
contacts sith the .ovable switch elements, a rotatable return 
commutator vheel having the some number of contacts connected 
in pairs, and one or more rotatable cipher code wheels interposed 
betveen said contact plate and said return commutator vheel* 




iiiiUlii 




12# An electric ciphering device coiha rlslni. a 
89t of electrically operable character indicators serving 
both as message characters and as cipher symbols, a switch 
associated ritli each indicator, und a wiring system lor 
saia indicators ana switches providing an electrical path 
for each incicator which also includes the switch associated 
with onoth* r indicatoi r.horobj the t».o indicators thus as- 
sociated have a character and cipher t elat ion jhl, p anc the 
operation of the switch of one operates the other indicator, 
the said ailing &>atem including a pair of spaced bars and 
a slidably removable commutator bar disposed between said 
spaced bars, the adjacent faces of said bare each having a 
set ol cjntacts corresponding i* number to the indicators# 



i 
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IN WITNESS WHEREOF, I have signed my name to the foregoing 
specif .cation* 



DISTRICT } 

of ) ss: 

COLUMBIA } 

WILLIAM F* FRIEDMAN, the above named peitioner, being 
duly sworn, deposes and says that ne is a citizen of the United 
States, and a resident of Washington, in the District of Columbia, 
that ne verily believes himself to be the first, original, and 
sole Inventor of the improvements in 

ELECTKIC CRYPTOGRAPHIC DEVICE 

described and claimed in the annexed specification, that he does 
not rfnow and aoes not believe that the Some r&s ever .cnovzi or 

1 

used before his invention or discov«,r$ thereof, or patented or 

I 

descrxbed in any glinted publication in any country before his 

•M 

inv«ntion or discovery thereof, or more than two years prior to 
this application, or in ablic use or on sale in the United States 
for more than t\ o years yrior to this application, that said in- 
vention has not been oaten ted xii anj country foreign to the United 
States on an application filea by him or nls legal representatives 
or assigns more than twelve montns prior to this application, *nC 
teat no application for patent on said improvements has been filed 
by him or his representat.ves or assigns in onj country foreign to 

the United btates. > 

» < \ 



Subscribed and sworn to 
before me this day 

of , 1937. 
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IN REPLY 
REFER TO 



OCSigC-070 




WAR DEPARTMENT 

OFFICE OF THE CHIEF SIGNAL. OFFICER 
WASHINGTON 



June 16, 1936. 



HEFCRAMDUM TO 1 Mr. Friodman, 

War plans and Training Division. 



1. In ansver to your verbal request, you are informed that 
there is no objection to the sale of your rights under tne patent 
application for "Stylus-Operated Keyboard for a Small portable 
Cryptograph" or disclosure of the principles set forth m that 
patent application. 




A7034Q *" 

SH 00 " 



s i <;&& -*-y 



V* 



SIGNAL CORPS PATENT BOARD 
MEETING NO. 3 



May 26, 1936. 



1. a. The Board met at 2 P M this date, in room 3435, Munitions 
Building, Present. All members. 

b. Mr. W. F. Friedman *as called as a witness. 

2. The purpose of this meeting was to take action and make 
recommendations with reference to the following inventions of Mr. 

W. F. Friedman. 

a Indicating Device - Invented March 20, 1936. 

b. Improvement m Converter type M-134-T1 - 
Invented March 11, 1936. 

_c. Stylus-operated Keyboard for a small Portable 
Cryptograph - Invented August 1, 1935* 

3. a. The Board finds that the Indicating Device described m a 
drawing and attached paper, dated March 20, 1936, has no value to 
the Government. 

b. The Board recommends that the invention covering the Indicating 
Device be returned to Mr. Friedman with a statement to the effect that 
such device has no military value, and that there is no objection to his 
applying for letters patent on this device, if such application is prosecuted 
without expense to the Government. 

4. a. The Board finds that tne Improvement m Converter M-134-T-1 

as described m memorandum of April 29, 1936, is of value to the Government 

b. (l) The Board recommends that Mr. Friedman be instructed 
'to submit specifications to the Patent Section for the necessary action 
with a view to obtaining letters patent under the provision of Section 4886 
of the Revised Statutes. 

(2) The Board recommends that the invention be not considered 
important m the National Defense, and th>t a non-exclusive license to the 
Government, m writing, be required. 
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f 5. a* The Board finds that the ’’Stylus-operated Keyboard for 
a small Portable Cryptograph" as described on photostatic copy of 
drawing dated .August 1, 1935, and attaehedjiescription of Device 
dated April 21, 1935, is of value to the Government 

b. The Board recommends that. 

(1) Mr. Friedman be instructed to submit specifications 
to the Patent Section for the necessary action, with a view 

to obtaining letters patent under the provisions of Section 48S6 
of the Revised Statutes. 

(2) The invention be not considered important m the 
National Defense, and that a non-exclusive license to the 
Government, m writing, be required. 



Roger B. Colton, 

Lieut. Col., Signal Corps, 
President. 



George I. Back, 
Captain, Signal Corps, 
Member. 



W. S. Rumbough, 
Major, Signal Corps, 
Member . 



Walter C. Ellis, 
Major, Signal Corps, 
Recorder. 



APPROVED. 



J. B. Allison, 

Major General, 

Chief Signal Officer of the Army. 
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April 2£, 1936 



MSMORKhWU FOR* Research & Development Division 

("Hr lit ffar Plane ft Training Division) 



There is Attached hereto a dreeing and explanation of 
an Invention of a stylus-operated keyboard for a small portable 
cryptograph. It is desired to obtain a patent on this Invention. 



William F. Friedman. 



Attached* 

Drawing and description 




COFI FOR MR. FRIEDMAN 
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Invention of a Stylus-operated Keyboard for a 
Small Portable Cryptograph 



1. The keyboard of this cryptograph consists of a plate having 
26 small windows underneath which are small lamps. The windows are 
arranged m three rows and on them are painted the letters of the 
alphabet, distributed as on a standard typewriter keyboard. Along- 
side each window i3 an aperature through which a non-conducting 

» 

stylus may be inserted to operate a contact lever below. 

2. The circuits are reciprocal and one pair of such circuits 
is shown In operative association m the accompanying Figure 1, viz., 
the circuits for the A = Q, Q =* A relationship. This is accomplished 
by means of the usual "return" commutator (as per Enigma system). 

3. The drawing shows a set of three cipher commutators, two of 
which are of the ordinary "through" type, one of the "return" type, 
but additional commutators of the "through" type may be employed. 

"Through" commutators are all interchangeable. 

4. Means are provided for advancing the commutators for cryptographic 
variation, either a meterlike, or aperiodic movement being available 
according to schemes not forming a part of this invention. Probably a 
hand-operated power source for angularly displacing the commutators 

would be practicable m such a device, the particular selection being 



determined by cams, tapes, or the like. 






s\ William F. Friedman. 

Attached: Uu^ja^edL UU»-a I , l <1 B S’* 

Flg * 1 0\?Re. 

i f b. | |ii 'ULa/jl 
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Invention of a Stylus-operated Keyboard for a 
gtaall Portable Cryptograph 



X. the keyboard of this cryptograph consists of a plate having 
£6 small windows underneath which are small lamps, the windows are 
arranged in three rows and on them are painted the letters of the 
alphabet, distributed as on a standard typewriter keyboard. Along- 
side each window is an aperature through which a non-conducting 
stylus may be inserted to operate a contact lever bclo.?. 

2. The circuits are reciprocal and one pair of such circuits 
is shown In operative association in the accompanying Figure 1, vis., 
the circuits for the A * Q, Q * A relationship. This is accomplished 
by means of the usual "return* commutator (as per Enigma system). 

3. The drawing shows a set of three cipher commutators, two of 

* 

which are of the ordinary "through* type, one of the "return" type, 
but additional cosnutatora of the "through" type may be employed. 

"Through" commutators are all interchangeable. 

4. Keans are provided for advancing the commutators for cryptographic 
variation, either a meterlike, or aperiodic movement being available 
according to schemes not forming a part of this invention. Probably a 
hand-operated power sourco for angularly displacing the commutators 

would be practicable in such & device, the particular selection being 
determined by cams, tapes, or the like. 

O'* 

^ Killian F. Friedman. 

Attached# ( , 5 ^ 3 b” ^ AJr^Jk^ 
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